[bookmark: _806p6cbb4wjg]NS-59 Failure Analysis

[bookmark: _wlh5o06exj7]Flight Summary
NS-59 was launched from Everett, PA at 9:11 am EDT on 29/FEB/16. The payloads for the flight were the command module, others. This document describes the anomalies experienced during the flight relating to:
· Early burst and violation of P-40 airspace

and summarizes the recommended actions to ensure that this anomaly does not recur.
[bookmark: _239tnskrsipm]Early Burst and Violation of P-40 Airspace
[bookmark: _ex214nc9odf6]Summary
Balloon burst at an altitude of approximately 55000 ft, when the expected altitude range was 80000-10000 ft. This unexpectedly low burst altitude altered the trajectory sufficiently for the balloon to land in Thurmont, MD, within the P-40 airspace (denoted by the red line in Fig. 2) surrounding Camp David. This placed the flight in violation of FARs 101.5 and 101.33 (d).
[image: ]
Fig. 1: NS-59 Flight Path
[image: ]
Figure 2: NS-59 Landing Location
[bookmark: _7prjqbp2yw3z]Anomaly Analysis
No definitive cause for the early balloon burst has been identified. One possibility is that the balloon was defective. However, the balloon was a 3000 g balloon, which the program has much less experience with than the 2000 g balloons. It has been theorized that 3000 g balloons can tolerate significantly less expansion than 2000 g balloons, resulting in generally lower burst altitudes under similar conditions. Such a theory is consistent with the results of other 3000 g flights (expand), but it does not totally explain the extremely low burst altitude on NS-59. The combination of a defective or unusually inelastic balloon with the innate tendency of 3000 g balloons to burst lower seems to be the most probable explanation, but the data are not sufficient to verify this theory.
The other critical component of the violation of P-40 was the trajectory of the balloon. The balloon was launched on a trajectory predicted to overfly P-40 and the horizontally coextensive but taller R-4009 restricted area, but the worst-case predicted altitude at the point of closest approach was in excess of 50000 ft. MSL. The ceiling of R-4009 is 12500 ft. MSL.
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Contributing factors:
· Relatively new type of balloon (3000g)
· Possibly defective balloon
· Flight path which crossed P-40
[bookmark: _jpwwrab247p1]Future Actions 
Future payload designs may benefit from several changes to the design:
· Doing predicts for a range of burst altitudes which cover early-burst scenarios
· Choosing launch site so as to minimize hazards along route, rather than only on landing
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